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Prediction of thalassemia in pregnant women based on neural network
model and blood routine indexes”
LONG Yaoshui  BAI Wenzue®
Department of Clinical Laboratory ,Maternal and Child Health Hospital of Jiangjin
District of Chongqging ,Chongqing 402260,China

Abstract: Objective To investigate the prediction effect of blood routine indexes on thalassemia in preg-
nant women in Jiangjin district of Chongqing by using neural network model. Methods From January 2016 to
December 2022, the clinical data, blood routine and thalassemia gene test results of 9 652 pregnant women
were collected. Among 9 652 pregnant women, 847 were positive and 8 805 were negative for thalassemia
gene. Among the positive and negative cases,424 and 4 402 were randomly selected as the test group. In con-
trast,the remaining 423 thalassemia pregnant women and 4 403 negative pregnant women were assigned to the
control group. The random forest model and Logistic regression model were constructed to analyze the blood
routine indexes of thalassemia with good prediction effect,and the neural network model was established to
differentiate between a-thalassemia and B-thalassemia. Results Among 847 pregnant women with thalassemia
genes,569 (5.90%) were positive for o-thalassemia,267 cases (2. 77%) were positive for g-thalassemia.and
11 (0.11%) were positive for a combined with B thalassemia. Furthermore.five blood routine indexes MCV,
MCH,RDW-CV ,MCHC and RBC, which were of high importance in the diagnosis of thalassemia,were select-
ed by random forest model. These five indexes were verified by Logistic regression model. Receiver operating
characteristic (ROC) curve analysis showed that the area under the curve (AUC) of the five indexes were
0.906,0.904,0. 785,0. 783 and 0. 780, respectively,and the overall AUC for the model was 0. 906. Using the
blood routine indexes of random forest screening,a neural network model was established to predict and opti-
mize o« and B thalassemia.and the predicted values of both « and B thalassemia were 100%. Conclusion The
prediction rate of « and B thalassemia based on the neural network model established in this study is high.
which provides a new idea for the early screening of thalassemia.
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